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Abstract 
Several studies have been published describing the clinical and radiographic findings on the 
novel coronavirus (COVID-19) pneumonia. Therefore, there is currently a lack of pathologic data 
about its effects in intubated patients. Pneumothorax may occur rarely and results from a 
combination of fibrotic parenchyma with prolonged high-pressure ventilation. Chest drain represent 
the first line treatment. However, in case of persistent pneumothorax, thoracoscopy and bleb 
resection may be a feasible option to reduce air leak and improve ventilation. We report the cases of 
two COVID-19 patients successfully treated with thoracoscopy, bleb resection, and pleurectomy for 
persistent pneumothorax.  
 
Keywords: COVID-19, Iatrogenic pneumothorax, Thoracoscopy 
 
 
 
 
 
 
 
 
 
 
 
LIST OF ABBREVIATIONS 
ARDS: Acute respiratory distress syndrome 
COPD: Chronic obstructive pulmonary disease 
COVID-19: Novel coronavirus 
CRP: C-Reactive Protein  
CT: Computed Tomography 
GGO: ground-glass opacities 
ICU: Intensive Care Unit 
PEEP: Positive End-Expiratory Pressure  
POD: Postoperative Day  
WBC: White Blood Cells 
 
 
 
 
 
 
 
 
 
 
 
 
 
Histologic data describing the pathologic changes of lung parenchyma caused by the 
COVID-19 are scarce [1]. A recent report showed edema, proteinaceous exudate, focal reactive 
hyperplasia of pneumocytes with patchy inflammatory cellular infiltration, and multinucleated giant 
cells [2]. This thickened, stiff tissue makes difficult for lungs to work properly and sustained-
pressure ventilation may be necessary to obtain acceptable gas exchanges. In this setting, fibrotic 
parenchyma and pre-existing emphysematous blebs are prone to rupture with consequent risk of 
pneumothorax. Chest drains may be required however, in case of persistent air leak minimally 
invasive thoracoscopy with blebs resection may be indicated.  
 
Case Reports 
Patient 1 
A 56-year old active smoker man was admitted to our hospital for fever, cough, and respiratory 
distress. Laboratory values were as follows: WBC: 18.200/mm3; neutrophils: 54%; CRP: 21.3 
mg/dl. The nasopharyngeal swab was positive for COVID-19. The chest CT scan showed the 
presence of bilateral, peripheral GGO (Figure 1). Because the worsening dyspnea he was 
transferred to the ICU and intubated for acute respiratory insufficiency. Ventilator settings were: 
tidal volume 6 ml/kg, respiratory rate 20/min, and PEEP 10 cmH2O. Five days after the intubation 
the chest X-Ray showed the presence of a left-side pneumothorax that was managed with 28 Fr 
pleural drain (Figure 2). Because the persistence of significant air-leak seven days after drainage, a 
left-side 3-ports thoracoscopy in the right lateral decubitus was planned. The inspection of the lung 
surface showed antracotic pigmentation with significant air-leak coming from small superficial 
blebs tears (Supplementary Video). Blebs were grasped and resected using Endo GIA™ 60mm 
Black (4.0-5.0mm) Tri-Staple™ Technology (Medtronic ®). The suture line was checked and 
reinforced with Human Fibrin Glue (TISSEEL – Baxter ®).  No residual air leak was noticed and 
electrocautery scratch was performed for pleurodesis.  
Patient 2 
A 70-year old man, positive for COVID-19 and without comorbidities was transferred to our 
hospital for fatigue, fever, and respiratory distress. Laboratory values were WBC: 14.700/mm3; 
neutrophils: 48%; CRP: 16.1 mg/dl. The chest CT scan confirmed the presence of bilateral, sub 
pleural GGO. He was admitted to the ICU department and intubated for desaturation. Ventilator 
settings were: tidal volume 6 ml/kg, respiratory rate 20/min, and PEEP 8 cmH2O. Two days after 
the intubation the chest X-Ray showed the presence of a left-side pneumothorax and a 28 Fr chest 
tube was placed. Three days after drainage the pneumothorax was persistent with substantial air 
leak. Three-ports left-side thoracoscopy in the right lateral decubitus was performed. The inspection 
of the left lung showed lingular blebs with air leak. Blebs resection with Endo GIA™ 60mm Purple 
(3.0-4.0 mm) Tri-Staple™ Technology (Medtronic ®) (Figure 3), suture line Fibrin Glue 
reinforcement (TISSEEL – Baxter ®), and pleural scratch were performed.  
Both procedures were performed bed-side in the ICU department with non-selective low 
tidal volume ventilation. A 28 Fr chest tube was placed at the end of the procedure. On POD 1 there 
was no residual air leak and the chest X-ray did not show evidence of residual pneumothorax in 
both cases. Drains were removed on POD 2.   
 
Comment 
Reports on imaging findings of COVID-19 patients are now emerging [3]. The largest case 
series described multilobar involvement and rounded peripheral GGO while pneumothorax is rarely 
described as presentation sign (1%) [4]. Iatrogenic pneumothorax related to mechanical ventilation 
is a potentially lethal complication reported in up to 15% of ventilated patients [5]. It has been 
shown that iatrogenic pneumothorax occurs mostly in patients with an underlying lung diseases (i.e. 
COPD, ARDS, etc.) during the early phase of intubation [6]. As described for ARDS, lungs of 
COVID-19 patients with significant interstitial involvement, seem physiologically small with low 
compliance and reduced elastance. This seems to be supported by recent pathologic findings 
showing edema, proteinaceous exudates, vascular congestion, and inflammatory changes [1]. 
Therefore, overinflation and high PEEP in such fibrotic and hypoelastic lungs may cause alveolar or 
pre-existing blebs rupture.  
Iatrogenic pneumothorax in intubated COVID-19 patients is uncommon but may be seen 
with the progression of disease [3]. While chest tube placement should be considered as first line 
treatment, the persistence of air leak may constitute indication for low tidal volume two-lung 
ventilation thoracoscopy [7-8]. The procedure timing is unclear and was discussed 
multidisciplinary. In the first case, after chest tube placement, a wait-and-see strategy was preferred 
because doubts about the real effectiveness of the procedure. In the second case, a more aggressive 
and earlier operative attempt was planned. Although the procedure was successful in both, because 
the feeling of a stiffer parenchyma black cartridges were used for resection in the first case. Hence, 
we believe that early indication for thoracoscopy may be presumably better because the less 
traumatized, fibrotic, and inflamed interstitial tissues.  
To the best of our knowledge, this is the first report that describes two COVID-19 patients 
treated with thoracoscopy and blebs resection for persistent pneumothorax. Treatment of 
pneumothorax in these patients is uncertain. While chest tube drainage seems indicated as first step 
treatment, thoracoscopy may be warranted in case of persistent or recurrent pneumothoraces. 
Timing of minimally invasive treatment is unclear, therefore early indication may presumably result 
in better outcomes and more effective air leak control. 
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FIGURE LEGENDS 
Figure 1. The chest Computed Tomography (CT) scan showed the presence of bilateral, peripheral ground-
glass opacities (GGO).  
Figure 2. The chest X-Ray showed the persistent left-side pneumothorax despite the presence of 28 Fr chest 
tube.  
Figure 3. Blebs were grasped and resected using an Endo GIA™ Tri-Staple™ Technology (Medtronic ®). 
Suture line was reinforced with Fibrin Glue.  



